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[0001] The present invention claims the benefit of Korean Patent Application No. 
89854/2003 filed in Korea on December 10, 2003, which is hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0002] The present invention relates to an apparatus for aligning a dispenser, a method 
of aligning a dispenser, and a dispenser alignment system, and more particularly, to an 
apparatus for aligning a liquid crystal dispenser, a method of aligning a liquid crystal 
dispenser, and a dispenser alignment system. 
DESCRIPTION OF THE RELATED ART 

[0003] In general, liquid crystal display (LCD) devices display images based upon data 
signals that are supplied to individual liquid crystal cells arranged in a matrix 
configuration. Accordingly, light transmittance of each of the individual liquid crystal 
cells is controlled to display the images. 

[0004] The LCD devices commonly include a liquid crystal display panel having pixels 
arranged in a matrix configuration and a driving circuit for driving the pixels. The 
liquid crystal display panel includes a color filter (CF) substrate and a thin film 
transistor (TFT) array substrate attached together to face each other using a seal pattern 
formed along outer edge portions of an effective image display part. Accordingly, 
spacers are formed on either the TFT array substrate or the CF substrate to provide a 
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uniform cell gap between the attached CF and TFT array substrates, and a liquid crystal 
layer is positioned between the CF and TFT array substrates within the cell gap. In 
addition, a polarization plate and a phase difference plate are provided at an outer 
surface of the TFT array substrate and the CF substrate. Thus, by selectively changing 
a light transmission state or a light refractivity state, the LCD device can have high 
luminance and contrast characteristics. 

[0005] In the liquid crystal display panel, a common electrode and a pixel electrode are 
formed to induce an electric field to the liquid crystal layer. For example, when a 
voltage is supplied to the common electrode and a voltage supplied to the pixel 
electrode is controlled, individual light transmittance of unit pixels are controlled. In 
order to control the voltage supplied to the pixel electrode by the unit pixels, a TFT is 
commonly used as a switching unit that is formed at each of the unit pixels. In 
addition, alignment layers are formed at both facing surfaces of the TFT array substrate 
and the CF substrate, and the alignment layers are rubbed to provide an initial 
alignment direction of liquid crystals of the liquid crystal layer. 
[0006] Elements of the liquid crystal display device will now be described with 
reference to the accompanying drawings. 

[0007] FIG. 1 is a plan view of a unit liquid crystal display panel according to the 
related art. In FIG. 1 , a unit liquid crystal display panel is formed by a TFT array 
substrate and a CF substrate. As shown in FIG. 1, a liquid crystal display panel 100 
includes an image display part 113 where the liquid crystal cells are arranged in a 
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matrix configuration, a gate pad part 114 connected to gate lines of the image display 
part 113, and a data pad part 115 connected to data lines. The gate pad part 114 and the 
data pad part 115 are formed along edge regions of the TFT array substrate 101 that do 
not overlap with the CF substrate 102. The gate pad part 1 14 supplies scan signals 
from a gate driver integrated circuit (IC) (not shown) to the gate lines of the image 
display part 113, and the data pad part 115 supplies data signals from a data driver IC 
(not shown) to the data lines of the image display part 113. 

[0008] The data lines and the gate lines are provided on the TFT array substrate 101 of 
the image display part 1 13 to intersect each other. In addition, a TFT is provided at 
each intersection of the data and gate lines for switching a corresponding one of the 
liquid crystal cells. Moreover, a pixel electrode is provided on the TFT array substrate 
101 for driving each of the liquid crystal cells connected to a corresponding one of the 
TFTs, and a passivation film is formed along an entire surface of the TFT array 
substrate 101 for protecting the TFTs. 

[0009] Although not shown, the CF substrate 102 includes color filters provided within 
the liquid crystal cells and are separated by a black matrix. In addition, a transparent 
common electrode (not shown) is provided on the CF substrate 102 of the image 
display part 113. Furthermore, the TFT array substrate 101 and the CF substrate 102 
are attached together using a seal pattern 116 formed along outer edge portions of the 
image display part 113, and spacers (not shown) are provided between the TFT array 
substrate 101 and the CF substrate 102 to form a uniform cell gap. 



l-WA/2172973.1 



4 



[0010] During fabrication of the liquid crystal display panel, simultaneous formation of 
a plurality of individual liquid crystal display panels on a large-scale mother substrate 
is commonly performed. Accordingly, a process for separating the individual liquid 
crystal display panels from the large-scale mother substrate is required, wherein cutting 
and processing of the mother substrate is performed. Then, after each of the individual 
liquid crystal display panels is separated from the large-scale mother substrate, liquid 
crystal material is injected through a liquid crystal injection port 118 formed in the seal 
pattern 1 16 to form a liquid crystal layer within the cell gap that is formed between the 
TFT array substrate 101 and the CF substrate 102. Next, the liquid crystal injection 
port 118 is sealed. 

[0011] According to the fabrication of the liquid crystal display panel, the TFT array 
substrate 101 and the CF substrate 102 are separately fabricated on individual first and 
second mother substrates that are attached together to include a uniform cell gap 
therebetween. Next, the attached first and second mother substrates are cut into 
individual unit panels, and the liquid crystal material is injected into the cell gap 
between the TFT array substrate 101 and the CF substrate 102. Then, a process of 
forming the seal pattern 116 along the outer edges of the image display part 1 13 is 
required to attach the TFT array substrate 101 and the CF substrate 102 together. 
[0012] FIG. 2A is schematic plan view of an apparatus for printing a seal pattern 
according to the related art, and FIG. 2B is a schematic cross sectional view of the 
apparatus of FIG. 2A according to the related art. In FIGs. 2A and 2B, a patterned 
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screen mask 206 is provided onto a substrate 200 having a plurality of seal pattern 
regions 216A-216F, wherein the substrate 200 may be one of the TFT substrate 101 (in 
FIG. 1) or the CF substrate 102 (in FIG. 1). Then, a rubber squeegee 208 is provided 
for selectively supplying sealant material 203 to exposed portions of the substrate 200 
through the patterned screen mask 206. Accordingly, a plurality of seal patterns 
216A-216F are simultaneously formed along each outer edge portion of image display 
parts 213A-213F of the substrate 200, and liquid crystal injection openings 
204A-204F are formed at one side of each of the seal patterns 216A-216F for injecting 
liquid crystal material into a gap to be formed between the TFT array substrate 101 (in 
FIG. 1) and the CF substrate 102 (in FIG. 1). Thus, the seal patterns 216A-216F 
formed on the substrate 200 confine the liquid crystal material and prevent leakage of 
the liquid crystal material. 

[0013] A method of screen printing the seal patterns 216A-216F includes applying the 
sealant 203 onto the patterned screen mask 206, forming the seal patterns 216A-216F 
on the substrate 200 using the rubber squeegee 208, and drying the seal pattern 
216A-216F by evaporating solvent contained in the sealant material 203 and leveling 
the sealant material 203. Although the screen printing method is commonly used 
because of its simplicity, the method results in significant amounts of sealant material 
waste. Specifically, large amounts of the sealant material is wasted since it is applied 
along an entire surface of the patterned screen mask 206 in order to simultaneously 
form the seal patterns 216A-216F using the rubber squeegee 208. Accordingly, any 
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excess sealant material that is printed through the plurality of seal pattern regions 
216A-216F of the patterned screen mask 206 is discarded. 

[0014] In addition, the screen printing method is disadvantageous in that a rubbed 
alignment layer (not shown) formed on the substrate 200 is degraded as a result of the 
patterned screen mask 206 being brought into contact with the substrate 200. 
Accordingly, the degradation of the rubbed alignment layer corrupts picture quality of 
the LCD device. Thus, a seal dispensing method has been developed. 
[0015] FIG. 3 is a schematic plan view of method of dispensing a seal pattern 
according to the related art. In FIG. 3, as a substrate 300 loaded onto a table 310 is 
moved X- and Y-directions, a plurality of seal patterns 316A-316F are formed along 
outer edge portions of each image display part 313A~313F formed on the substrate 300 
by applying pressure to a plurality of syringes 301 A-301C filled with sealant material. 
Accordingly, a first column group of the seal patterns 316A—316C are simultaneously 
formed along outer edge portions of the image display parts 313A-313C, and then a 
second column group of the seal patterns 316D-316F are simultaneously formed along 
outer edge portions of the image display parts 313D-313F. Thus, sealant material 
waste may be reduced. In addition, since the syringes 301 A-301C do not contact the 
rubbed alignment layer (not shown), damage to the rubbed alignment layer is prevented 
and picture quality of the LCD device is not corrupted. However, the syringes 
301 A-301C must be precisely aligned with the substrate 300 to accurately form the 
seal patterns 31 6A-316F at desired positions. For example, if the syringes 301A-301C 
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are not properly aligned with the substrate 300, the seal patterns 316A-316F formed on 
the substrate 300 can be formed within the image display parts 313A-313F, rather than 
along the outer edge portions of the image display parts 313A-3 13F. Accordingly, the 
liquid crystal display panel may be defective. 

[0016] FIGs. 4A to 4F are sequential schematic perspective views of a dispenser 
alignment method according to the related art. In FIG. 4A, a dummy substrate 41 1 is 
loaded onto a table 410. 

[0017] In FIG. 4B, the table 410 is moved to a predetermined position, and sealant 
material is discharged onto the dummy substrate 411 through a syringe 401 A to form a 
first cross alignment pattern 412. Then, an image of the first cross alignment pattern 
412 is detected using a first image camera 402 A provided at a side of the syringe 401 A, 
and the image is displayed using a display unit 420. The display unit 420 
simultaneously displays a position of the first alignment pattern 412 and a first 
reference position. 

[0018] In FIG. 4C, the table 410 is moved in X- and Y-directions so that the position of 
the first alignment pattern 412 displayed on the display unit 420 and the first reference 
position can be aligned to correspond to each other. 

[0019] In FIG. 4D, after the table 410 is moved to a predetermined different position, 
the sealant material is discharged onto the dummy substrate 411 through the syringe 
401 A to form a second cross alignment pattern 413. 
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[0020] In FIG. 4E, the image of the second alignment pattern 413 is detected using a 
second image camera 402B, and is displayed using the display unit 420. In addition, 
the display unit 420 simultaneously displays the position of the second alignment 
pattern 413 and a second reference position. 

[0021] In FIG. 4F, the second image camera 402B is moved along X- and Y-directions 
so that the position of the second alignment pattern 413 displayed on the display unit 
420 and the second reference position can be aligned to correspond to each other. 
Then, after the dispenser is aligned using the dummy substrate 411, the dummy 
substrate 41 1 is unloaded from the table 410, and a substrate having a plurality of 
image display parts (not shown) formed thereon is loaded onto the table 410. Next, 
seal patterns are formed along each outer edge portion of the image display parts 
through a plurality of syringes (not shown). 

[0022] In FIGs. 4A-4F, when sealant material filled in the plurality of syringes (not 
shown) decreases to an amount that further seal patterns may not be formed, the syringe 
or syringes must be replaced with new syringes filled with sealant material. 
Accordingly, since an alignment state between the dispenser and the table 410 is 
compromised due to replacement of the syringe(s), the dispenser alignment process, as 
shown in FIGs 4A to 4F, must be repeated. In addition, if a defective seal pattern is 
detected during a follow-up testing process, the syringe(s) may be replaced and the 
dispenser alignment process, as shown in FIGs. 4A to 4F, must be repeated. Moreover, 
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anytime the syringe(s) are moved or replaced, the dispenser alignment process, as 
shown in FIGs 4 A to 4F, must be repeated. 

[0023] As sizes of the liquid crystal display panels are increased, an area of the 
substrate for fabricating large-scale liquid crystal display panels also increases. 
Accordingly, since the dummy substrate 411 used for aligning the dispenser must be 
substantially the same size as the substrate for fabricating the liquid crystal display 
panels, the size of the dummy substrate 411 must be increased. Thus, manual loading 
and unloading of the dummy substrate 411 increases a processing time for aligning the 
dispenser, thereby degrading productivity of the LCD device. In addition, since 
loading and unloading of the large-scale dummy substrate 41 1 is manually performed, 
probability of damage to the dummy substrate 411 increases, thereby increasing 
production costs of the LCD device. Moreover, in order to manually load and unload 
the large-scale dummy substrate 41 1, a certain amount of space must be reserved for 
storage of the large-scale dummy substrate 411. Thus, efficient use of clean room 
space in which the LCD device is fabricated decreases, thereby increasing facility costs. 
[0024] In addition, when sealant material filled in the syringe(s) falls below a preset 
level and is not adequate to form additional seal patterns, the syringe(s) must be 
replaced with a new syringe. Alternatively, when a defective seal pattern is detected 
during a follow-up testing process, the dummy substrate must be loaded onto the table 
to align the dispenser and then unloaded, thereby increasing processing time and 
reducing productivity. 
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SUMMARY OF THE INVENTION 
[0025] Accordingly, the present invention is directed to an apparatus for aligning a 
liquid crystal dispenser, a method of aligning a liquid crystal dispenser, and a dispenser 
alignment system that substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

[0026] An object of the present invention is to provide an apparatus for aligning a 

dispenser for fabrication of large-scale liquid crystal display panels. 

[0027] Another object of the present invention is to provide a method for aligning a 

dispenser for fabrication of large-scale liquid crystal display panels. 

[0028] Another object of the present invention is to provide an apparatus for aligning a 

dispenser for fabrication of a substrate. 

[0029] Another object of the present invention is to provide a method for aligning a 
dispenser for fabrication of a substrate. 

[0030] Another object of the present invention is to provide a dispenser alignment 
system for fabrication of large-scale liquid crystal display panels. 
[0031] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure particularly pointed out in the 
written description and claims hereof as well as the appended drawings. 
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[0032] To achieve these and other advantages and in accordance with the purpose of 
the present invention, as embodied and broadly described, an apparatus for aligning a 
dispenser includes a table having a first alignment mark, an alignment plate provided 
along at least one side of the table, at least one syringe supplying a dispensing material 
to the alignment plate through a nozzle provided at one end portion thereof to form a 
second alignment mark, a first image camera provided along a side of the syringe and 
detecting an image of the second alignment mark, a second image camera detecting an 
image of the first alignment mark, and an alignment control unit aligning the image of 
the second alignment mark and a first reference position, and aligning the image of the 
first alignment mark and a second reference position. 

[0033] In another aspect, a method for aligning a dispenser includes attaching an 
alignment plate along at least one side of a table having a first alignment mark, forming 
a second alignment mark on the alignment plate using a first syringe, moving the table 
along at least one of X- and Y-directions, detecting an image of the second alignment 
mark using a first camera and aligning the image of the second alignment mark and a 
first reference position, and detecting an image of the first alignment mark using a 
second camera and aligning the image of the first alignment mark and a second 
reference position. 

[0034] In another aspect, a method for aligning a dispenser includes detecting a 
position of a second alignment mark formed using a first syringe on an alignment plate 
of a table, moving the table along at least one of X- and Y-directions to align the 



l-WA/2 172973.1 



12 



position of the second alignment mark with a first reference position, detecting a 
position of a first alignment mark formed on the table, and aligning the position of the 
first alignment mark with a second reference position. 

[0035] In another aspect, a dispenser alignment system includes an alignment plate 
provided along at least one side of a table, the table having a first alignment mark and 
the alignment plate having a second alignment mark, a first image camera detecting an 
image of the second alignment mark, a second image camera detecting an image of the 
first alignment mark, and an alignment control unit aligning the image of the second 
alignment mark and a first reference position, and aligning an image of the first 
alignment mark and a second reference position. 

[0036] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0037] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description 
serve to explain the principles of the invention. In the drawings: 
[0038] FIG. 1 is a plan view of a unit liquid crystal display panel according to the 
related art; 
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[0039] FIG. 2A is schematic plan view of an apparatus for printing a seal pattern 
according to the related art; 

[0040] FIG. 2B is a schematic cross sectional view of the apparatus of FIG. 2 A 
according to the related art. 

[0041] FIG. 3 is a schematic plan view of method of dispensing a seal pattern 
according to the related art; 

[0042] FIGs. 4A to 4F are sequential schematic perspective views of a dispenser 
alignment method according to the related art; 

[0043] FIG. 5 is schematic perspective view of an exemplary apparatus for aligning a 
dispenser according to the present invention; 

[0044] FIGs. 6A to 6E are sequential schematic perspective views of an exemplary 
method for aligning a dispenser by using the exemplary apparatus of FIG. 5 according 
to the present invention; and 

[0045] FIG. 7 is a perspective view of another exemplary apparatus for aligning a 
dispenser according to the present invention. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 
[0046] Reference will now be made in detail to the illustrated embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 
[0047] FIG. 5 is schematic perspective view of an exemplary apparatus for aligning a 
dispenser according to the present invention. In FIG. 5 5 a dispenser aligning apparatus 
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may includes a table 510 having a first alignment mark 512A and driven along X- and 
Y-directions, an alignment plate 511 provided along a side portion of the table 510, a 
syringe 501 A for supplying dispensing material to the alignment plate 51 1 to form a 
second alignment mark 512B when the table 510 is moved along the X- and Y- 
directions, a first image camera 5 02 A provided along a side portion of the syringe 
501 A for detecting an image of the second alignment mark 512B formed on the 
alignment plate 51 1, a second image camera 502B for detecting an image of the first 
alignment mark 5 12 A, and an alignment control unit 520. The alignment control unit 
520 may control movement of the table 510 along the X- and Y-directions so that the 
second alignment mark 512B detected by the first image camera 5 02 A and a first 
reference position may be aligned, and may control movement of the second image 
camera 502B along the X- and Y-directions so that the first alignment mark 512A 
detected by the second image camera 502B and a second reference position may be 
aligned. 

[0048] In FIG. 5, the first alignment mark 512A may include an engraved mark 
disposed at a predetermined position on the table 510. For example, the first alignment 
mark 512A may be made of material that may not reflect light, such as aluminum 
oxide, and may have a cross pattern. 

[0049] The alignment plate 511 may be formed of glass material having an area smaller 
than a substrate used for fabricating a liquid crystal display panel, and may be 
separably attached along a side portion of the table 510. In addition, the alignment 
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plate 511 may be formed of glass material having an area smaller than the table 510. 
Alternatively, the alignment plate 511 may be separably attached along multiple side 
portions of the table 510, or may be separably attached to along all side portions of the 
table 510. In addition, the alignment plate 511 may be attached such that a top surface 
of the alignment plate 511 may be coplanar with a surface of the liquid crystal display 
panel loaded onto the table 510. 

[0050] In FIG. 5, the alignment control unit 520 may include a first display part 520A 
for displaying the image of the second alignment mark 512B detected by the first image 
camera 502A and the first reference position; a second display part 520B for displaying 
the first alignment mark 512A detected by the second image camera 502B and the 
second reference position. In addition, the alignment control unit 520 may include a 
control unit 521 for moving the table 510 along X- and Y-directions in order to align 
the second alignment mark 512B and the first reference position, and for moving the 
second image camera 502B in order to align the first alignment mark 512A and the 
second reference position. Of course, the alignment control unit 520 may include an 
automated system, or a manual system, or a combination of automated and manual 
systems. Although not shown, the alignment control unit 520 may include further 
control systems, as well as monitoring and feedback systems. Moreover, the control 
unit 520 may provide for moving the table 510 along combinations of Y-, and Z- 
directions. 
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[0051] FIGs. 6 A to 6E are sequential schematic perspective views of an exemplary 
method for aligning a dispenser by using the exemplary apparatus of FIG. 5 according 
to the present invention. In FIG. 6A, the alignment plate 511, such as glass material, 
may have an area smaller than the substrate of the liquid crystal display panel, and may 
be provided along a side portion of the table 510 having the first alignment mark 512A. 
In addition, the alignment plate 511 may have an area smaller than the table 510. The 
first alignment mark 5 12A may be formed of material that may not reflect light, such as 
aluminum oxide, and may have a cross pattern. Then, the substrate of the liquid crystal 
display panel may be loaded onto the table 510. Alternatively, a dispenser may be first 
aligned and then the substrate of the liquid crystal display panel may be loaded onto the 
table 510. 

[0052] In FIG. 6B, the table 510 may be moved to a predetermined position, and 
sealant material may be discharged onto the alignment plate 511 through a nozzle (not 
shown) provided at an end portion of the syringe 501 A to form the second alignment 
mark 512B. Then, an image of the second alignment mark 512B may be detected using 
the first image camera 5 02 A provided along a side of the syringe 501 A, and may be 
displayed using the first display part 520A of the alignment control unit 520. The 
second alignment mark 512B may have the same cross pattern as the first alignment 
mark 512A, and the first display part 520A may simultaneously display the image of 
the second alignment mark 512B and the first reference position. Of course, the first 
and second alignment marks 512A and 512B may have other patterns or configurations 
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in order to provide an image onto the first and second display parts 520A and 520B. 
For example, the first and second alignment marks 512A and 512B may have like or 
dissimilar geometrical shapes. Moreover, the first and second display parts 520A and 
520B may have like or dissimilar reference positions. 

[0053] In FIG. 6C, the table 510 may be moved along the X- and Y-directions using 
the control unit 521 of the alignment control unit 520, in order to align the image of the 
second alignment mark 5 1 2B and the first reference position displayed on the first 
display part 520A so as to correspond to each other. 

[0054] In FIG. 6D, the image of the first alignment mark 512A on the table 510 may be 
detected using the second image camera 502B, and may be displayed using the second 
display part 520B of the alignment control unit 520. Accordingly, the second display 
part 520B may simultaneously display the image of the first alignment mark 512A and 
the second reference position. 

[0055] In FIG. 6E, the second image camera 502B may be moved along the X- and Y- 
directions using the control unit 521 of the alignment control unit 520 in order to align 
the image of the first alignment mark 512A and the second reference position displayed 
on the second display part 520B so as to be correspond to each other. Then, the 
substrate having the plurality of image display parts formed thereon may be loaded 
onto the table 510, and seal patterns may be formed along each outer edge portion of 
the image display parts using a plurality of syringes. 
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[0056] FIG. 7 is a perspective view of another exemplary apparatus for aligning a 
dispenser according to the present invention. According to the present invention, since 
features of FIG. 7 may be similar to the features of the exemplary apparatus shown in 
FIGs. 5 and 6A-6E, detailed description of these similar features have been omitted for 
the sake of brevity. Moreover, since operation of the exemplary apparatus of FIG. 7 
may be similar to operation of the exemplary apparatus shown in FIGs. 5 and 6A-6E, 
detailed description of the similar operational steps have been omitted for the sake of 
brevity. For example, operation of the exemplary apparatus shown in FIGs. 5 and 6A- 
6E include use of a single syringe 501 A to form a second alignment mark 512B and a 
first image camera 502A provided along a side portion of the syringe 501 A, whereas 
the exemplary apparatus of FIG. 7 may include a plurality of syringes 601 A, 601B, and 
60 1C to form a plurality of alignment marks 612A, 612B, and 612C, and a plurality of 
image cameras 602A, 602B, and 602C. 

[0057] In FIG. 7, a dispenser aligning apparatus may includes a table 610 having a first 
alignment mark 612 and driven along X- and Y-directions, an alignment plate 611 
provided along a side portion of the table 610, a plurality of syringes 601 A, 60 IB, and 
60 1C for supplying dispensing material to the alignment plate 61 1 to form a plurality of 
alignment marks 61 2 A, 612B, and 612C when the table 610 is moved along the X- and 
Y-directions, a plurality of image cameras 602 A, 602B, and 602C provided along a 
side portion of each of the plurality of syringes 601 A, 60 IB, and 60 1C for detecting an 
images of the alignment marks 612A, 612B, and 612C formed on the alignment plate 
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61 1, and an alignment control unit 620. Although not shown, an additional image 
camera is provided for detecting an image of a first alignment mark 612 formed in the 
table 610, similar to features shown in FIGs. 5 and 6A-6E. The alignment control unit 
620 may control movement of the table 610 along the X- and Y-directions so that the 
plurality of alignment marks 612A, 612B, and 612C detected by the plurality of image 
cameras 602A, 602B, and 602C and a plurality of reference positions may be aligned, 
and may control movement of the addition image camera (not shown) along the X- and 
Y-directions so that the first alignment mark 612 detected by the additional image 
camera (not shown) and an additional reference position (not shown) may be aligned. 
[0058] In FIG. 7, the additional alignment mark 612 may include an engraved mark 
disposed at a predetermined position on the table 610. For example, the additional 
alignment mark 612 may be made of material that may not reflect light, such as 
aluminum oxide, and may have a cross pattern. 

[0059] The alignment plate 611 may be formed of glass material having an area smaller 
than a substrate used for fabricating a liquid crystal display panel, and may be 
separably attached along a side portion of the table 610. In addition, the alignment 
plate 611 may be formed of glass material having an area smaller than the table 610. 
Alternatively, the alignment plate 611 may be separably attached along multiple side 
portions of the table 610, or may be separably attached to along all side portions of the 
table 610. In addition, the alignment plate 611 may be attached such that a top surface 
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of the alignment plate 611 may be coplanar with a surface of the liquid crystal display 
panel loaded onto the table 610. 

[0060] In FIG. 7, the alignment control unit 620 may include a plurality of display 
parts 620A, 620B, and 620C for displaying the images of the plurality of alignment 
marks 612A, 612B, and 612C detected by the plurality of image cameras 602 A, 602B, 
and 602C and the plurality of reference positions. Although not shown, but similar to 
the second display part 520B (in FIGs. 5 and 6A-6E) for displaying the additional 
alignment mark 612 detected by the additional image camera (not shown) and the 
additional reference position (not shown). In addition, the alignment control unit 620 
may include a control unit 621 for moving the table 610 along X- and Y-directions in 
order to align the additional alignment mark 612 and the additional reference position, 
and for moving the additional image camera (not shown) in order to align the additional 
alignment mark 612 and the additional reference position. Of course, the alignment 
control unit 620 may include an automated system, or a manual system, or a 
combination of automated and manual systems. Although not shown, the alignment 
control unit 620 may include further control systems, as well as monitoring and 
feedback systems. Moreover, the control unit 620 may provide for moving the table 
610 along combinations of X-, Y-, and Z-directions. 

[0061] The seal patterns may be formed having various configurations according to 
methods for forming the liquid crystal layer of the liquid crystal display panel. In other 
words, when forming the liquid crystal layer using a vacuum injection method, the seal 
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patterns may be formed having an opening to form a liquid crystal injection port along 
a side of the image display parts. When forming the liquid crystal layer using a 
dropping method, wherein liquid crystal material is dropped onto one of a TFT array 
substrate or a CF substrate of the liquid crystal display panel then attached together, the 
seal patterns may be formed having a closed loop pattern to encompass each outer edge 
portion of the image display parts. 

[0062] According to the present invention, the dispenser may be precisely aligned 
using a table having an alignment mark upon which a substrate of a liquid crystal 
display panel is loaded thereon and an alignment plate attached to a side portion of the 
table and having another alignment mark, wherein the alignment plate may have an 
area smaller than the substrate of the liquid crystal display panel. Then, seal patterns 
may be formed on the substrate using a plurality of syringes. Thus, using of a dummy 
substrate for alignment processes may not be required, thereby allowing for quick 
alignment of a dispenser and reducing production unit costs of LCD devices. In 
addition, clean room space efficiency may be increased. 

[0063] According to the present invention, when an amount of sealant material in a 
syringe is below a predetermined level and insufficient to form seal patterns, the 
syringe is replaced with a new syringe and dispenser aligning may repeated when the 
substrate of the liquid crystal display panel is loaded onto the table. Alternatively, 
when a defective seal pattern is detected during a follow-up testing process, dispenser 
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aligning may be repeated when the substrate of the liquid crystal display panel is loaded 
onto the table. 

[0064] Thus, since an alignment plate may be attached along a side portion of a table, 
even when the substrate of a liquid crystal display panel is loaded onto a table, an 
alignment mark may be formed on the alignment plate using a syringe. Accordingly, 
an image of the alignment mark formed on the alignment plate may be detected using 
an image camera and may be aligned with a reference position. In addition, since the 
substrate of the liquid crystal display panel may be formed of transparent glass 
material, an image of an alignment mark on the table may be detected using an image 
camera and aligned with the a reference position. 

[0065] In addition, according to the present invention, an alignment plate attached 
along a side portion of a table may be used to precisely align a plurality of syringes 
which form seal patterns on a substrate of a liquid crystal display panel, and may 
control a gap between the substrate of the liquid crystal display panel and the syringes. 
When the substrate of the liquid crystal display panel is loaded onto the table and seal 
patterns are formed using the plurality of syringes, precise alignment of the plurality of 
syringes and precise control of the gap between the substrate of the liquid crystal 
display panel and the syringes may be achieved. For example, if the plurality of 
syringes that form seal patterns on the substrate of the liquid crystal display panel are 
not properly aligned, then the seal patterns may be improperly formed within image 
display parts of the liquid crystal display panel, rather than being formed along outer 
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edge portions of the image display parts. This misalignment creates a defective liquid 
crystal display panel. 

[0066] In addition, if the plurality of syringes that form seal patterns on the substrate of 
the liquid crystal display panel and the substrate of the liquid crystal display panel are 
positioned too close to one another or if they are spaced too far apart from one another, 
as compared to a desired gap, a width and height of the seal patterns may not be 
uniform and some portions of the seal patterns may be broken. This error in spacing 
also may cause a defective liquid crystal display panel. 

[0067] The present invention overcomes these potential problems. In the present 
invention, alignment marks are formed on an alignment plate attached to a side portion 
of a table using a plurality of syringes, which form seal patterns on a substrate of a 
liquid crystal display panel, may be detected by using image cameras provided along a 
side of the plurality of syringes, thereby providing for precise alignment of the plurality 
of syringes. 

[0068] In addition, a plurality of syringes, which form seal patterns on a substrate of a 
liquid crystal display panel, may descend to contact an alignment plate attached along a 
side portion of a table. In addition, the plurality of syringes may ascend to a certain 
height to have a desired gap between each nozzle of the plurality of syringes and the 
alignment plate. 

[0069] According to the present invention, a dispenser may be precisely aligned using a 
table having a first alignment mark upon which a substrate of a liquid crystal display 
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panel may be loaded, and an alignment plate attached along a side portion of the table 
having a second alignment mark and an area smaller than the substrate of the liquid 
crystal display panel, thereby forming seal patterns on the substrate by using the 
plurality of syringes. 

[0070] According to the present invention, since a dummy substrate is not required for 
aligning a dispenser, a process for aligning the dispenser may be quickly performed, 
thereby increasing productivity of the LCD device and reducing production unit costs 
of the LCD. In addition, since a dummy substrate is not required, efficient use of clean 
room space may be increased, thereby reducing facility maintenance and repair costs. 
[0071] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the an apparatus for aligning a liquid crystal dispenser, 
method of aligning a liquid crystal dispenser, and a dispenser alignment system of the 
present invention without departing from the spirit or scope of the invention. Thus, it is 
intended that the present invention covers the modifications and variations of this 
invention provided they come within the scope of the appended claims and their 
equivalents. 
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